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1. This opinion contains indications relating to the following items: 





Box No. I 


Basis of the opinion 


□ 


Box No. II 


Priority 


□ 


Box No. Ill 


Non-estabJishment of opinion with regard to novelty, inventive step and industrial applicability 
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Box No. rv 


Lack of unity of invention 
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Box No. V 


Reasoned statement under Rule 43&/5. lCa)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 


Box No. VI 


Certain documents cited 
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Box No. VII 


Certain defects in the intemaiional application 
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Box No. VlII 


Certain observations on the international application 



2 FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority C'IPEA") except that this docs not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.16is^) 
that written opinions of this Intemational Searching Authority will not be so considered. 

[f this opinion is, as provided above, considered to be a written opinion of the IPEA. the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later, 
for further options, see Form PCT/ISA/220. 

3. For further details, sec notes to Form PCT/ISA/220. 
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1 . With regard to the language, this opinion has boon established on the basis of: 




the international application in the language in which it was Filed 




1 1 a translation of the international aoolication into . which is the laneuaee of a translation furnished for the purposes of 
international search (Rules 12.3(a) and 23. 1(b)). 


2. With regard to any nucleotide and/or amino ucid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 


a. type of material 




1 1 a sequence listing 




1 1 table(s) related to the sequence listing 




b. format of material 




1 1 on paper 




rn in electronic form 




c. time of filing/furnishing 




f 1 contained in the international application as filed. 




1 1 tiled together with the international application in electronic form. 




1 1 furnished subsequently to this Authority for the purposes of search. 




3- In addition, in the case that more than one version or copy of u sequence listing and/or table(s) relating thereto has been filed 
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed^ as appropiiate, were furnished. 
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applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



Claims 1-9 
Claims none 



_YES 
NO 



Claims NONE 



Claims 1-9 



_YES 
NO 



Claims 1-9 



Claims NONE 



_YBS 
NO 
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I V. 2. Citations and Explanations: 

Claims 1-9 lack an inventive step under PCT Article 33(3) as being obvious over JeJTiyes in view of Anderson. 

With regard to claim 1 , Jeffryes discloses a method of operating a plurality of N seismic vibrators simultaneously with 
continuous sweeps, and separating the seismic response for each vibrator (abstract). Jef&yes discloses loading each 
vibrator with a unique continuous sweep consisting of M (greater than or equal to) N segments, the ith segment being of the 
same duration for each vibrator (Page 5. Line 4 to Page 6, Line20. Pages 7-8,10). Jeffiyes discloses activating all vibrators 
and using at least one detector to detect and record the combined seismic response signals from all vibrators (Page 10). 
Jeffiryes discloses selecting and recording a signature for each vibrator indicative of the motion of that vibrator (Page 10, 
Line 8 to Page 11). Jeflryes discloses parsing the vibrator moticm record for each vibrator into M shorter recorders, each 
shorter recording coinciding in time with a sweep segment (Page 1 1 . Lines 1-20). Jef&yes discloses padding response 
signals but does not disclose padding the shorter records of the vibrator motion record to substantially extend its duration 
by one listening time (Pages 1 8-19). Anderson discloses padding sei5?mic signals by one listening time when using a 
continuous sweep consisting of M segments. (Column 4, Lines 20 to Column 5, Line 20; Column 6, Lines 1 0 to 60; 
Column 8; Columns 12-14). It would have been obvious to modify Jeffryes to pad the signals with time up to the listening 
time as taught by Anderson in order to be able to process the data with a correlation reference sequence. Jef&yes discloses 
forming an M by N matrix whose element Sij(t) is the vibrator motion record as a tunction of time of the ith vibrator and 
jth sweep segment (Pages 5-7; 10-11, 14-16, 20-22). Jeffryes discloses parsing the seismic data record from above into M 
short records, each shorter record coinciding in time with a padded shorter record of vibrator motion from step d). Jeffryes 
discloses forming a vector d of length M whose element di is the ith shorter data recorder from the preceding step. Jeffryes 
discloses solving for Ej(f) the system of M linear equation inN unknown SE=D. Jef&yes discloses inverse Fourier 
transforming Ej(0 to yield ej(t) (Pages 10-11, 14-16, 19-20). 

I With regard to claim 2, Jeffryes discloses that each sweep segment is selected from linear sweep-design (Page \0, Lines 5-15). 

I With regard to claim 3, Jeffryes discloses that all of the K unique continuous sweeps arc identical except for the phase of their segments 
(Page 10. Uncs 15-25). 

With regard to claim 4, Jeffryes discloses that all N segments arc identical except for phase. Jclfryes discloses constructing a reference 
sweep by starting with a preselected refereiK^e segment, then advancing the segment 360/M degrees in phase to make the second 
segment, then advancing the phase 360/M degrees more to make the third .segment, and so on to generate M segments. Jcflrycs discloses 
constructing a first sweep by advancing the phase of the first segment of the reference sweep by 90 degrees. Jeffryes discloses 
constructing a second sweep by advancing the phase of the second segment of the reference sweep by 90 degrees and so on until all N 

gwftepg am conetniftteH (PflfTft 1^ 
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With regard to claim 4, Anderson discloses that all N segments are identical except for phase. Anderson discloses constructing a 
reference sweep by starting with a preselected reference segment, then advancing the segment 360/M degrees in phase to make the 
second segment, then advancing the phase 360/M degrees more to make the third segment, and so on to generate M segments. Anderson 
discloses constructing a first sw^p by advancing the phase of the first segment of the rcfcfcnce sweep by 90 degrees. Anderson 
discloses constructing a second sweep by advancing the phase of the second segment of the reference sweep by 90 degrees and so on 
until all N sweeps are constructed (abstract; Columns 4, 6). 

With regard to claim 5, Anderson discloses that each unique continuous sweep has a duration in time sufficiently long tu collect all 
seismic data desired before relocating the vibrators (Columns 4, 6). 

With regard to claim 6, Jeff ryes discloses that the vibrator signature record for each vibrator is a weighted sum or ground force record of 
the motion of that vibrator (Page 4, Lines 5-14; Pages 10-12). 

With regard to claim 7, JcHryes discloses that M-N and that the system of linear equation SE=D is solved by matrix methods comprising 
the steps of deriving a separation and inversion filter by inverting matrix S then performing the matrix muhipHcatton (Page 8, Lines 1-5; 
Pages 11-19). 

With regard to claim 8, Jeffiyes discloses that SE-D is solved by matrix methods and the method of least squares comprising the steps of 
deriving a separation and inversion filter of the form F=(S*S)-1S* then performing the matrix multiplication FD (Page 8, Linos 1-5; 
Pages 11-19). 

With regard to claim 9, Jefifryes discloses that each segment has a duration that is at least as long as the seismic wave travel time down to 
and back up from the deepest reflector of interest (Page ] ). 
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